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 SUMMARY 
Technological development during recent decades has led to increased 
world-market competition. The material-intensive, medium-quality products 
of a technological level with low intellectual content are not only loosing 
value at a rapid pace but even tend to suffer the absolute loss of their 
markets. The world-market position of the countries supplying such prod-
ucts is ever weaker.  
During the 1990–2004 period, the efficiency of technological develop-
ment and the innovative capacity of the economy had an ever stronger 
effect on world-market position. The tendency is also prevalent at the turn 
of the millennium. The EU countries dedicate different ratios of their GDP 
to R and D, and the efficiency of technological development also varies 
from country to country. 
The enlargement of the European Union in 2004 has significantly in-
creased the community’s potential in terms of human capital, scientific re-
search, intellectual products and qualified manpower. Despite the enlarge-
ment of the EU, its total R and D investment has only grown to a limited 
extent. 
The state has the primary task to enhance scientific research and inven-
tions by spending the highest possible amount on R and D to have results 
that can be turned into marketable products by innovation, thereby ena-
bling the economy to catch up with the required level and to develop fur-
ther. The products and services gained in this way lead to an increased 
world-market share and improved terms of trade. However, due to limited 
public financial resources the role of the corporate sector in financing R 
and D is ever increasing. This role can be greatly enhanced by any coun-
try if its economic policy and the characteristic features of its research 
policy are aimed at stimulating R and D. 
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INTRODUCTION 
The impacts of the technological revolution 
have greatly transformed the whole envi-
ronment of the international division of 
labour and the international economic, 
technological and scientific relations. As a 
result of the common impacts of the in-
formation and telecommunication revolu-
tion, from the strongly advocated but 
‘speculative globality’, mankind has entered 
the era of actual globality. 
Globalisation is accompanied by an ac-
celerated rate of technological and scien-
tific competition, influencing the political 
power potentials stronger than ever before 
and also determining the world-economic 
arena by the positions of the actors of 
economic and technological competition. 
The development, utilization and trade of 
the new technologies represent a qualitative 
difference in the traditional trade of goods 
and classical world-market competition. 
The new characteristic features of technol-
ogy transfer greatly determine the interna-
tional expansion of technological develop-
ment. 
The flow of the new technologies is 
based more and more on a steady con-
tractual and institutionalised seller and 
buyer relation and regulates not only the 
buying and selling between the supplier 
and the buyer or user but also the condi-
tions of how the technology is applied, the 
products manufactured are traded with, 
marketed and priced, the transferred tech-
nology operated and developed further. 
Technology transfer is an increasingly com-
plex package. Machinery, equipment and 
fixed capital mainly represent a minor 
part of this package, while the technologi-
cal, management services package and 
know-how the major part of it. With high 
technology requiring direct investments, 
another important feature is that the flow 
of technology depends more and more on 
foreign direct investments. The processes of 
adaptation are determined by the charac-
teristics and impacts of the new technol-
ogy, the specific features of the interna-
tional economic and political relations as 
well as the internal tasks related to tech-
nological, economic and social adaptation. 
The new technological transformation is 
led by a few industrial powers. At the be-
ginning of the 21st century, the United 
States, Japan, Germany, Great-Britain and 
France represent one-fifth of the R and D 
activities and an approximately 70–80 per 
cent ratio of the technology transfer. 
Evaluating the hierarchy of international 
technological development, the conclusion 
of our research work is that the scientific 
technological power potentials have created 
new dependencies, the main beneficiaries 
of which are the countries which are lead-
ing innovators. 
From among the follower countries, the 
ones that have primarily been able to rein-
force their world market positions are 
those whose economic policy and institu-
tional systems are based on an innovation 
friendly environment and which actively 
stimulate the flow of technology, domestic 
adaptation and development and whose 
export policy has enabled them to join the 
international process of technological trans-
formation. 
The solution of the global problems, 
technological development and the new 
trend of the international division of 
labour require a more intense and organic 
technology transfer than ever before. 
By the end of the last century, scientific 
and technological transformation already 
had an extremely strong international 
feature. Today, even the countries with the 
largest internal markets are unable to 
maintain the concept and practice of self-
sufficiency in the field of science and 
industry. Protected industrial sectors and 
markets increasingly lag behind world 
standards.  The international sources of 
the new technology are of ever higher 
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significance for each country. In the 
technology transfer of the industrially 
developed countries high technology is 
more and more determined by direct 
foreign investments which implies that  the 
flow of high technology and direct foreign 
investments are ever more inseparable. 
Analyzing the forms of international 
technological transfer, it becomes obvious 
that the establishment of the various forms 
of scientific, technological and industrial 
cooperation is strongly stimulated by the 
international trend of production, including 
the various international corporations 
operating in the field of research and 
development, the (often reciprocal) patent 
and license agreements  and common 
production contracts as well as the 
international investments of the 
transnational companies.   
With the transfer of modern technology, 
traditional vertical integration has lost its 
importance, while the various phases and 
functions of the production process are 
ever more significant. Information and 
telecommunication technology has a ‘sine 
qua non’ role in it. 
Innovation, competition and technology 
transfer are not only interrelated but can 
also be reciprocally generated. While tech-
nology transfer is one of the main sources 
of innovation, the needs, criteria and re-
sults of innovation greatly determine the 
prospects of technology transfer. 
Technological development has the most 
favourable impact on economic growth 
and international competitiveness in the 
economies with high solvent demand for 
high-tech products, where the obsolete 
products are replaced to eliminate the in-
creasing difference between the old and 
new technologies, the cost per product is 
reduced significantly, and the pressure of 
competition stimulates an intensive innova-
tion activity. 
Technological development during recent 
decades has led to increased world, mar-
ket competition. The material-intensive, me-
dium-quality products of a technological 
level with low intellectual content are not 
only loosing value at a rapid pace but 
even tend to suffer the absolute loss of 
their markets. The world-market position 
of the countries supplying such products is 
ever weaker.  
The basic objective of the European Un-
ion’s research and development policy is to 
promote the efficiency of R and D to the 
benefit of the member states by their 
common efforts and their R and D activity 
and international cooperation since national 
frameworks have proved to be insufficient 
to achieve such results. Such concentrated 
efforts in the international technological 
and world-market competition are ever 
more imperative for Europe since spending 
2–3 per cent of the GDP on R and D 
represents an increasing challenge for it. 
The relatively less developed EU countries 
spend less than 2 per cent, while the 
United States, having a much higher eco-
nomic, scientific and R and D potential, 
spends nearly 3 per cent, and Japan over 
3 per cent on research and development. 
1) THE CONTEXT OF THE 
RESEARCH AND DEVELOPMENT 
POLICY, INNOVATION AND 
COMPETITION IN THE 
EUROPEAN UNION 
During the 1990–2004 period, the effi-
ciency of technological development and 
the innovative capacity of the economy had 
an ever stronger effect on world-market 
position. The tendency is also prevalent at 
the turn of the millennium. The EU coun-
tries dedicate different ratios of their GDP 
to R and D, and the efficiency of techno-
logical development also varies from coun-
try to country. 
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The R and D potential of the enlarged 
European Union. A comparison of the 
old and the new member countries 
 
The enlargement of the European Union in 
2004 has significantly increased the com-
munity’s potential in terms of human capi-
tal, scientific research, intellectual products 
and qualified manpower. Despite the 
enlargement of the EU, its total R and D 
investment has only grown to a limited 
extent. In 2002, the EU-15 countries spent 
EUR 182.49 billion on R and D, while the 
EU-25 EUR 186.4 billion. In the EU-15, on 
average, the corporate sector financed 56 
per cent of R and D and in the EU-25 
55.4 per cent. From 1998 to 2003, in the 
EU-15 R and D expenditures grew by 4.3 
per cent and in the EU-25 by 4.0 per cent 
annually. 
 
The value of R and D investments. The 
share of the member states 
 
The enlargement of the EU has not 
changed its R and D investment potentials 
significantly. Both the old and the new 
member states show a varied picture of 
the growth rates and their R and D in-
vestment ratios in the GDP. Germany ranks 
first by investing, in 2003, EUR 53.2 bil-
lion on R and D. This amount equals 29.2 
per cent of total EU-15 investments and 
28, 6 per cent of that of the EU-25. 
France ranks second with its 18.7 per cent 
ratio in the EU-15 and 18.3 per cent in 
the EU-15. With its 17.1 per cent and 16.7 
per cent ratios, just behind France, Great 
Britain ranks third. Italy has the fourth 
largest R and D potential with its 8.0 per 
cent ratio in the EU-15 and 7.8 per cent 
ratio in the EU-25. The four leading EU 
countries represent 72.9 per cent of in-
vestments in the EU-15 and 71.5 per cent 
in the EU-25. In the EU-15, the value of 
total R and D investments is high in Swe-
den, the Netherlands, followed by Belgium, 
Finland, Austria and Denmark. In 2003, 
the total R and D investment of the new 
EU-10 only reached EUR 3.55 billion. This 
amount is much lower than the invest-
ments made by Denmark (EUR 4.9 billion). 
Among the new EU-10, Poland and the 
Czech Republic spend over EUR 1 billion 
on R and D each year. In 2003, Hungary 
spent EUR 708 million, Slovenia EUR 375 
million and Slovakia EUR 164 million on R 
and D. 
 
The growth rate of R and D, and the 
ratio of R and D investments in the 
GDP of the EU countries 
 
In 2003, in the EU-15 the ratio of R and 
D investments in the GDP was 1.99 per 
cent and in the EU-25 it was 1.93 per 
cent. With its yearly 4.27 per cent (a 
2001 figure), Sweden spends the highest 
ratio of its GDP on R and D. Finland 
spends 3.51 per cent (a 2003 figure), 
Denmark spends 2.6 per cent. Germany, 
Belgium, France, Austria spend 2–2.5 per 
cent. It is surprising that the Netherlands, 
having achieved outstanding results in the 
field of innovation and international com-
petitiveness, only spends 1.9 per cent. 
(During the 1998–2002 period, this ratio 
dropped from 1.94 per cent to 1.89 per 
cent). 
Among the new EU-10, Slovenia has the 
highest ratio by spending 1.53 per cent. 
The Czech Republic ranks second by 
spending 1.35 per cent. In 2003, Hungary 
did not spend even 1 per cent of its GDP 
on research and development, and in 
2004, this ratio further decreased. Poland 
has an extremely low ratio of 0.59 per 
cent, which during the 1998–2003 period 
dropped even further. In the other new 
member states the ratio of R and D activ-
ity is rather low, except for Lithuania with 
its 0.68 per cent ratio in 2003, preceding 
Poland. 
In absolute value, the total R and D 
potential of the new EU-10 is lower than 
that of Austria. In the long run the EU-10 
are meant to cope with two disadvantages. 
With their GDP income lower than that of 
the old member countries, they can spend 
an even lower ratio on research and de-
velopment.  
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The enlarged European Union is suffer-
ing a huge disadvantage as against the 
United States. The US is one single country 
with one single economic unit, while 
Europe has no single economy and re-
search potential. The EU-25 spend a lower 
ratio of their GDP on R and D than the 
US or Japan. The EU-25 spends 1.93 per 
cent, the US 2.76 per cent and Japan 12 
per cent (2002 data). 
 
R and D financed by the corporations  
 
The state has the primary task to enhance 
scientific research and inventions by spend-
ing the highest possible amount on R and 
D to have results that can be turned into 
marketable products by innovation, thereby 
enabling the economy to catch up with the 
required level and to develop further. The 
products and services gained in this way 
lead to an increased world-market share 
and improved terms of trade. However, 
due to limited public financial resources 
the role of the corporate sector in financ-
ing R and D is ever increasing. This role 
can be greatly enhanced by any country if 
its economic policy and the characteristic 
features of its research policy are aimed 
at stimulating R and D. On average, in 
the EU-15, the corporate sector financed 
56 per cent of R and D activities, while in 
the EU-25 slightly less, 55.4 per cent, only. 
(The new member states do not really 
modify this ratio, of course, because their 
ratios are rather insignificant.) 
 
Involvement of foreign capital in R and 
D financing  
 
Foreign investments determine R and D 
efficiency decisively.  In the EU-15, 7.76 
per cent of R and D being financed by 
foreign capital is a relatively high average 
ratio. In the EU-25, this ratio is 7.63 per 
cent, only meaning an ignorable difference. 
The various countries show, however, huge 
differences. In Lithuania, with 35.6 per 
cent the ratio of foreign capital is ex-
tremely high. Lithuania is followed by Aus-
tria, where the ratio of foreign capital 
reaches 21.7 per cent, enhancing Austria’s 
high R and D performance. Cyprus, Esto-
nia, Belgium, the Netherlands and Hungary 
represent 10–l5 per cent. In Hungary, the 
ratio of foreign capital is somewhat over 
10 per cent. The ratio of foreign capital is 
the lowest in Luxembourg, Germany and, 
surprisingly, the Czech Republic (1.6-2.7 
per cent). 
The total technological development po-
tential of the EU countries is less than 60 
per cent of the US potential, but by ap-
proximately 60 per cent higher than that 
of Japan.  
In Germany, Great Britain, France and 
the Netherlands, the ratio of R and D in 
GDP is high (2,3–3,0 per cent). In Italy, 
Denmark and Belgium this ratio is under 
2 per cent, while in the South European 
countries it is marginal, although increas-
ing.  
Economic performance can be enhanced 
by rationalized R and D activities and by 
shortening the time between research and 
investment. Such performance explains R 
and D efficiency, i.e. the high level of in-
novation and competitiveness in the Scan-
dinavian countries and Ireland during the 
period between 1995 and 2004. 
The factors determining R and D effi-
ciency include the number, qualification 
and creativity of those working in the field 
of research and development. The number 
of scientists, engineers in the EU is over 
one million. The bulk of inventions proves 
that European researchers are rather effi-
cient. 
During the 1995–2004 period, the basic 
tendency is a shift in the role of the state 
to indirect incentives, stimulating techno-
logical development and creating the neces-
sary framework for it. Direct government 
incentives are primarily based on regional 
subsidies and funds for certain high-risk 
and special public projects, such as envi-
ronmental protection, water management, 
waste neutralization and recycling. 
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Over this period, the EU achieved im-
proving results in the field of product in-
novation. The products newly launched on 
the market have an increasing ratio in to-
tal turnover. Comparing the EU countries 
to the international arena, it can be said 
that the ratio of the products in the ma-
ture and declining phases of the market-
life cycle is high, making them vulnerable 
in world market competition. 
R and D investments only represent one 
fourth of the innovation expenditure. The 
other innovation activities still require triple 
the amount of R and D investments to 
generate the expected market results. This 
means that the R and D activity is a key 
factor of technological and economic pro-
gress. The ratio of R and D investments 
within the innovation expenditure has de-
creased, while technology development and 
production preparation increased. 
Technological development in the EU in-
dustries is being focused on product and 
technology innovation alike.  
The generation of new products creates 
problems in the following three main ar-
eas: 
1) Research deficit: insufficient R and D 
means that the new marketable solutions 
are missing.  
2) Demand and acceptance deficit: there is 
no demand on the new products 
launched on the market or demand is 
delayed (problems of launching and 
pricing the new product on the market; 
unwillingness to accept novelties, etc.). 
3) Lack of continuity: the basically new 
technological solutions break continuity, 
mean a breakthrough in innovation and 
lead to an innovation cycle.  
The basic dilemma of innovation is 
represented by the rising costs of 
innovation and the ever shorter market-life 
cycles. With the market-life cycle of the 
new products being shorter, the companies 
need to achieve a faster return on their 
investments. While the capitally strong 
large enterprises enjoy a stronger position 
in the technology-intensive fields requiring 
higher investment per product, the small 
and medium enterprises may improve their 
chances to catch up with the required 
level by means of the ever more intensive 
utilization of the technologies developed. 
Information technology (information 
processing) is a top priority in the EU’s 
innovation investments. Other priorities in-
cluded in the corporate plans are the 
automation of production, the introduction 
of new production procedures, as well as 
the upgrading of the functions of the ex-
isting products. The integration of the data 
processing, information and communication 
technologies is hoped to strengthen the 
EU’s world-market position. For the me-
dium enterprises this would mean that the 
disadvantages they previously suffered 
could be reduced and, in certain fields, 
even terminated. 
Future-oriented technological develop-
ment increasingly demands cooperation 
among the developers and users of the 
new technologies. The time and capital re-
quirement of developing the research-
intensive areas can be significantly reduced 
for each participant within the framework 
of such cooperation. Several enterprises 
lack the capital and know-how necessary 
to implement projects based on new tech-
nologies. Long-term technological develop-
ment is mainly based on the contractual 
cooperation of the large enterprises.  
The EU policy of technological develop-
ment greatly contributes to overcoming the 
obstacles and risks restraining innovation. 
Figures show that in the processing indus-
tries of the EU countries, the volume and 
scope of the subsidies for innovation are 
of as high importance as the liberal mar-
ket principle itself. Indirect market subsidy 
accompanies the conspicuously high ratio 
of direct project subsidy which means that 
a considerable part of the means of devel-
opment are not distributed according to 
the ’watering can’ principle, allotting an 
equal portion to all, but according to the 
nature of the project to be developed.  
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Technological progress is greatly de-
pendent on the investments of the private 
enterprises in innovation, while basic re-
search is conducted, the research and 
educational infrastructure is financed and 
modernized mainly from public funds. 
As a reaction to the economic recession 
entailing a decline in profits at the begin-
ning of the 1990s, investors started to ra-
tionalize their investments, with technologi-
cal development emerging as the main fo-
cus of these investments becoming the ba-
sis or driving force of economic develop-
ment. During the 2001–2003 recession, 
investments were, however, considerably 
reduced.  
Technological progress has a manpower-
replacing general effect in the EU too, 
leading to major staff reduction in the 
building and ceramics industry, iron and 
steel production, wood processing, agricul-
ture and the food industry, and also in 
the trading and transportation services.  
The market-oriented services, banking, 
insurance and consulting sectors, health 
care, education and scientific research 
make headway both in terms of employ-
ment and investment. In such public ser-
vices as postal and telecommunications ser-
vices, employment is rising.  This means 
that employment, restructuring, growth 
and export potential primarily depend on 
the pace of technological development in 
which the state has an increasingly impor-
tant role.   
The main trend of modernization at 
present is and in the foreseeable future 
will remain determined by the investments 
made in the information and communica-
tion technology sector. Extremely high 
amounts are being invested in such tech-
nology in the field of postal services, office 
and IT equipment manufacturing by banks, 
credit institutions and insurance companies. 
The industrial sector also tries to overcome 
its difficulties by investing ever higher 
amounts in the application of information 
technology.  
In the EU countries, each sector of the 
economy conducts activities for technologi-
cal development. Although there is a con-
siderable number of new inventions in 
each sector, the highest volume is, how-
ever, represented by the machine and 
automotive industries and the chemical in-
dustry.   
The most important factors stimulating 
investment aimed at technological develop-
ment are the results of technological devel-
opment, marketable products with positive 
prospects, high profit, acceptance of the 
new technology by the employees, good 
financing opportunities and the framework 
of economic policy. 
2) THE MAIN FEATURES OF 
RESEARCH AND DEVELOPMENT 
POLICY IN THE EU COUNTRIES 
AND ITS MAIN IMPACTS ON 
COMPETITIVENESS  
The national policies of technological devel-
opment are rather heterogeneous, with 
varying scopes, means and impacts. The 
EU countries that have been more success-
ful in technological development are those 
where the policy of technological develop-
ment has mainly used indirect tools based 
on the driving force of technological devel-
opment and not on unrealistic and costly 
preconceptions (Germany, Great Britain, the 
Netherlands). 
Although the funds from Brussels for fi-
nancing are limited, covering only a small 
ratio of R and D activities, EU programmes 
greatly enhance development in the various 
fields. 
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In the years after 2000, the future 
competitiveness of Europe’s R and D, in-
novation and technologies are influenced 
by the new processes and contexts, and 
also by the changes that started previously. 
Economic policy and the policy of techno-
logical development stimulating R and D 
and innovation should react to these im-
pacts. 
The processes of globalisation, integra-
tion, regional and sub-regional development 
go hand in hand, strengthen or often, in a 
contradictory manner, hinder each other. 
The international flow of capital and the 
world trade of technologies as global 
processes are determined by the strategy 
of multinational corporations for expansion 
and for the development of respective 
places of business. This is the reason why 
technologies gain an ever increasing global 
involvement. Globalism and regionalism, the 
mutual relationship of the national states, 
their dependencies are taking a new shape. 
Efficient R and D, and innovation, in-
creased competitiveness depend decreas-
ingly on traditional factors. 
The GDP per capita achieved, the assets 
accumulated and the existing material base 
are of ever less importance in catching up 
with the required standards and techno-
logical development. In this respect, the 
classical benefits offered by the respective 
locations and the traditional production 
factors are also loosing significance. Hu-
man  capital, training and education, es-
pecially high-level vocational training,  the 
concentration of R and D human potential 
are of growing importance for research 
and development, and as such for techno-
logical investments, too. 
One of the key factors of development 
is how the process from R and D to in-
troducing the new products and technolo-
gies can be made smooth and accelerated. 
Production and market infrastructures, 
similarly to technologies, inventions and 
procedures, are ever more important fac-
tors determining the place of business.  
Europe’s decline over the past two dec-
ades has primarily been due to not being 
able to establish the dynamic and attractive 
conditions that the US has created for the 
rapid implementation of R and D and in-
novation and for changing the technologi-
cal structure. The US and the multinational 
corporations are at an advantage and 
Europe at a disadvantage; not only in 
terms of capital but of strategy and the 
flow of technology, too. 
For long, Europe has not been able to 
face the challenges of increasing globalisa-
tion mainly because of its inflexible struc-
tures. The awareness that an innovation-
friendly environment and economic policy 
are indispensable exists both in the EU and 
throughout Europe. 
The main factor for Europe to take off 
is the human potential, which precisely in 
the 21st century coincides with the factor 
that determines technological competitive-
ness. The ‘trump’ of Europe, including 
Western and Central Europe, is repre-
sented by the high level of European R 
and D in numerous areas, the relatively 
high level and broad system of secondary 
education and vocational training, the well-
established structure of tertiary education 
and post-gradual training and their level 
which is also competitive in international 
comparison. The feeling of responsibility, 
the strategies, the economic policy and the 
financing role of the respective countries 
form the basis for this.  
In Europe, several sub-regions have be-
come development centres having the high 
level of infrastructure required by educa-
tion, vocational training, research and in-
novation. These centres of attraction, with 
the Euro regions joining them, often be-
come the centres of progress and break-
through for whole regions. It is extremely 
important in the context of Central 
Europe, including Hungary. 
On the threshold of the 21st century, 
the turning points in technological devel-
opment not only change the various condi-
tions of development but also the chances 
for reaching the required technological 
standards and competitiveness. 
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‘Latecomers’ also have new prospects to 
take off. The unavoidable need for adapta-
tion, pressurized by globalisation, also en-
tails the rising value of an innovation-
friendly environment, society, economic pol-
icy, R and D and highly qualified man-
power. The countries and regions that are 
faster and more efficient to react than 
their competitors may have a chance to 
break through and take off. 
Since the above factors mainly depend 
on the economic policy, on R and D policy 
and technological development, small coun-
tries and those not being rich in the tradi-
tional production factors have new oppor-
tunities to take off. European integration is 
ever more open. On an increasingly open 
commodity, capital and services market the 
value of regional policies and R and D 
attracting ability is rising.  
Since education, vocational training, and 
R and D strongly depend on national poli-
cies and systems, the educational system is 
based on a national framework and di-
mension in each country.  Furthermore, 
the content and development level of the 
system vary from country to country.  
Therefore, with the traditional production 
factors, opportunities and conditions being 
levelled and the growing integration of the 
markets, the only real market factor, 
namely human capital, including the poten-
tial for technological development, is of 
ever higher importance. Whether Hungary 
is (also) ready to focus its economic and 
development policy, and priorities on the 
development of human capital will deter-
mine the country’s international competi-
tiveness. 
R and D policies in the Western Euro-
pean countries are mainly not different in 
terms of the magnitude of capital invested 
or the investment’s ratio in GDP, but in 
terms of the innovation friendliness of local 
environment and the ability to structure R 
and D potential properly and to implement 
the innovation process at high standards. 
The efficiency of technological development 
depends increasingly on the interconnection 
of technologies, the quality of forward and 
backward relations as well as the diffusion 
of R and D and innovation.  
If Western and Central Europe wish to 
raise their competitiveness, they will need 
to eliminate several bottlenecks. With their 
information and communication technolo-
gies (ICT) they still greatly lag behind the 
US. One reason for this is the low level of 
the utilization and diffusion of physical ICT 
tools (PCs, electronic trade, telecommunica-
tions). The other reason is related to the 
qualification of the human factor, the in-
flexible nature of economic policy and the 
structural disadvantages need to be termi-
nated. According to the European Informa-
tion Technology Observatory (EITO), the 
USA dominates the lion’s share over one-
third of the ICT market, while the total 
share of Western Europe is 30 per cent.  
Europe’s disadvantage marked by its 
lower competitiveness is due to several 
reasons.  First of all, it should be men-
tioned that no perfect comparison can be 
drawn since the EU is not one single 
country. Although during the 90s its inter-
nal market was established, the EU contin-
ued to be made up of heterogeneous re-
gions with different levels of development. 
This means that for surviving in the inter-
national competition and reducing or 
eliminating the technological gap significant 
efforts should be made. The EU is far 
from being a ’technological community’ 
that matches the US or Japan where cor-
porations, laboratories, research centres 
and universities operate under the same 
legal framework and homogeneous condi-
tions. 
The EU lags behind because of its 
measurable per capita ratio of R and D 
investment in GDP. The ratio of human 
resources such as scientists, researchers 
and developers is extremely important. It 
is interesting to note that while in the Eu-
roatlantic region nearly 40 per cent of R 
and D is financed by the state and 53–59 
per cent by the business sector, in Japan 
the companies’ stake is 73 per cent and 
the state covers merely 20 per cent. 
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In addition to the direct, measurable 
subsidies, the indirect subsidies are also of 
ever higher importance. In this respect, tax 
holidays may have the highest stimulating 
effect. In the EU countries the tax-holiday 
system shows a rather varied picture of 12 
per cent to 400 per cent for innovation, 
investment, R and D staff increase, top 
priority research, copyrights royalties, in-
vestment in machinery and equipment, etc. 
Some member states (Italy, Spain) even 
have regional incentives. Furthermore, simi-
larly to the OECD countries, the total 
amount of current R and D investments 
can be deducted from the tax base during 
the year when they are made. Indirect 
subsidies being similar to those of the ma-
jor competitors are, presumably, not the 
reason for lagging behind standards but 
rather the scattered nature of the system 
and the capital to be invested. 
There are also numerous other factors 
having an impact on R and D, among 
them the growth rate of Western Europe 
that was continuously low and lagging be-
hind the US up to the mid-nineties. The 
2001–2003 recession again had an adverse 
impact on investment which has even 
worsened due to such unexpected costs as 
that of the German reunification or the 
support to Central and Eastern Europe.  
The US or Japan have never had to incur 
such costs.  
Naturally, the level of training and 
education, the implementation of life-long 
learning and the infrastructure and la-
bour-market related regulations are of ex-
tremely great importance. Enhancing inno-
vation by risk capital, reduced bureauc-
racy and an inventor-friendly patent system 
are factors not to be ignored, either. The 
behaviour of the managers leading strate-
gic companies, the impact of national and 
EU competition policies and the social per-
ception of technological development are 
also crucial elements.  The role of the 
state and society in catalysing development 
is of primary importance.  
3) THE TRANSFORMATION OF 
THE ECONOMIC ROLE OF THE 
STATE AND THE FACTORS OF 
TECHNOLOGICAL DEVELOPMENT 
The role of the state has the strongest and 
a greatly indirect impact in areas where  
∗ development has a long-term time re-
quirement, 
∗ the result has an impact on multiple 
areas, 
∗ private developments are not profitable 
or may not yield private profit, 
∗ development is necessary due to social 
criteria and development projects re-
quire large-scale institutional coordina-
tion, and 
∗ demands and orders are from the pub-
lic sector or the military industry. 
The impacts and consequences of the 
scientific technological revolution go far 
beyond the scope of technological 
development  in the narrow sense of the 
word and have an impact on the economic 
processes, the economic environment, the 
behaviour of the actors and the activities 
of the governments. The main areas of 
restructuring or transformation are: 
∗ economic strategy, 
∗ change in the ratio of the production 
factors, 
∗ modification of the criteria for the in-
vestment decisions, and 
∗ transformation of the institutional system 
of the economy. 
All over the world, technological devel-
opment has a dynamically growing role in 
economic strategies. This global feature is 
due to the increased ratio and role of R 
and D, know-how and innovation in value 
adding. All this is also reflected in the 
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production factors ratio shifting to the in-
tellectual capital. Being aware of its impor-
tance, the industrially developed countries 
specify their strategies for technological 
development and innovation together with 
their objectives and tools in their act(s) on 
innovation, technological policy, research 
and development. The significance of these 
acts lies in specifying the role of basic and 
applied research, stipulating the conditions 
of subsidies, determining the objectives of 
the development strategy of the govern-
ment and the basic features of the policy 
of technological development and specifying 
the relevant public institutional system. The 
investment acts and financial regulation 
also have a determining role in stimulating 
innovation and developing favourable con-
ditions for it. Today, the conditions en-
hancing innovation and coordination are of 
great importance in the technologically de-
veloped countries.   
 
The main factors of improving competi-
tiveness 
 
All the benefits and positive effects granted 
so far by the Framework Programmes are 
partly valid for the new EU-10, including 
Hungary. Due to their special situation 
small countries have their own specific ex-
periences. 
The main effective strategic pillars of 
research and technological development 
policy in small countries are: 
∗ catching up actively with the required 
standards and 
∗ diffusion orientedness. 
Catching up actively with the required 
standards also means  
∗ learning, accepting, adapting and fur-
ther developing  the new knowledge 
that is generated and can be utilised in 
a selective way, 
∗ utilizing the existing and potential com-
parative advantages meant by the size 
and characteristic features of the re-
spective small country, 
∗ taking into consideration the structural 
features of the respective countries, 
∗ producing original results  based on the 
specific features of the country. 
When small countries are trying to 
catch up actively with world standards, 
right selection is imperative and should be 
based on the following: 
∗ advantageous domestic features, 
∗ traditional professional cultures, 
∗ opportunities provided by the interna-
tionally recognized and competitive R 
and D bases and their further develop-
ment.  
The experiences of small countries with 
regard to the Framework Programmes so 
far show that the other pillar of a suc-
cessful policy of research and technological 
development is diffusion orientedness, fo-
cusing on the new results of R and D and 
on efficiently utilising and diffusing the 
new technologies. 
According to experiences in the devel-
oped countries of Western Europe, long-
term priorities are meant mainly the fol-
lowing areas: 
∗ information and communication tech-
nologies, 
∗ biotechnology, 
∗ environment protecting and environment-
friendly technologies, 
∗ technologies using new materials. 
Primarily in Denmark, the Netherlands 
and Hungary food processing should be 
included in this category.  
Over the past years, efforts have been 
made to enhance progress in the following 
areas: 
∗ place the technological evaluation sys-
tems on a qualitatively new basis,  
∗ apply regulatory systems stimulating the 
purchase and sales of technology, 
∗ common actions of governmental and 
regional bodies and institutions, and co-
operation with the R and D organisa-
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tions, universities and the private corpo-
rate research sector, 
∗ conduct technological impact analyses to 
support decision-making, and 
∗ promote the patenting of domestic in-
ventions abroad. 
Developing and consistently enforcing 
the economic policy and national strategy 
of the state is imperative.  
4) THE ROLE OF THE STATE. 
THE MAIN CONTEXT OF AN 
EFFICIENT R AND D POLICY 
AND INTERNATIONAL 
COMPETITIVENESS 
(1) During the 1998–2004 period, the 
relationship between an efficient R 
and D policy and technological devel-
opment, the innovative capacity of the 
economy and its competitiveness on 
the world market grew stronger due 
to the increasing value of innovative 
potential. The EU countries spend dif-
ferent ratios of their GDP on R and 
D, therefore, there are huge differ-
ences in their R and D efficiencies. 
(2) Over the past years, the EU countries 
have recognised that the international 
competitiveness of their economies 
cannot be enhanced by defensive 
strategies, therefore, they need an 
expansive innovation strategy aimed 
at creating new markets by means of 
attractive novelties. With regard to 
specialization this strategy should take 
into consideration the structural im-
pacts of the international division of 
labour, and especially the changes in 
the benefits from exports and imports 
and should also explore new, future 
oriented areas.  
(3) The expansive innovation strategy is 
based on two pillars:  
a) the basis of know-how necessary 
for technological development can 
only be ensured by an ever more 
intensive and wide-ranging R and 
D activity; 
b) adequate economic development 
can only be achieved if know-how 
is not only created but is also 
utilized through innovation recog-
nized by the market.  
(4) During the period 1998–2004, EU 
enhanced its product innovation sig-
nificantly. The market expanded not 
only as a result of the novelties but 
also as that of the large-scale innova-
tion of the products already existing 
on the market. The ratio of the 
products which have been launched 
on the market started to increase 
their market share in total turnover. 
Based on international comparison, 
the ratio of the products in the ma-
ture and declining phases of the 
market-life cycle in the EU countries 
is relatively high, making them ex-
tremely vulnerable in world market 
competition. 
(5) Since the continuous effort of over 
80 per cent of the product develop-
ers is to modernize and upgrade the 
product structure, the feasibility of 
production has an ever increasing 
role in ensuring technological and 
economic competitiveness. With the 
automation of production and the in-
troduction of modern technologies the 
objective is to enhance the flexibility 
of production. This applies not only 
to the production process but also to 
modern data processing, information 
and communication technologies 
aimed at rationalising corporate man-
agement. In most recent years, this 
has been the main source of ration-
alisation in the EU countries. 
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(6) The investments in research and de-
velopment only represent one fourth 
of the innovation expenditure. Triple 
the amount of R and D investments 
should be spent on other investments 
aimed at innovation until innovation 
yields a real market result. This 
shows that R and D is a key but not 
sufficient factor of economic pro-
gress. The ratio of R and D invest-
ments in the innovation expenditure 
has decreased, while that of technol-
ogy development and product prepa-
ration increased.  
(7) The main problems related to gener-
ating new product arise in three ar-
eas:  
a) research deficit: insufficient R and 
D means that the new marketable 
solutions are missing; 
b) demand and acceptance deficit: 
there is no demand on the new 
products launched  on the market 
or demand is delayed (problems 
of launching and pricing the new 
product on the market; unwilling-
ness to accept novelties, etc.); 
c) lack of continuity: the basically 
new technological solutions break 
continuity, mean  a breakthrough 
in innovation and lead to an in-
novation cycle.  
(8) The highest investment (also) during 
the coming years will be made in 
data processing, followed, in corpo-
rate plans, by the automation of 
production, the introduction of new 
production procedures, the upgrading 
of the various functions of the exist-
ing products. The introduction and 
diffusion of the communication tech-
nology will result in the establishment 
of in-company and inter-company 
communication systems. The integra-
tion of data processing, information 
and communication technology is 
hoped to strengthen the EU’s world 
market position. 
(9) These technologies are significant not 
only because they increase the effi-
ciency of the corporate office man-
agement activity with a positive effect 
on production but may also signifi-
cantly improve the pace of reaction 
and efficacy of research and devel-
opment, corporate management, 
planning and innovation activities.  
(10) Future-oriented technological develop-
ment increasingly demands coopera-
tion among the developers and users 
of new technologies. The time and 
capital requirement of developing re-
search-intensive areas can be signifi-
cantly reduced for each participant 
within the framework of such coop-
eration. 
(11) The EU policy of technological devel-
opment greatly contributes to over-
coming the obstacles and risks re-
straining innovation. A comprehensive 
analysis of the figures shows that in 
the processing industries of the EU 
countries, the volume and scope of 
the subsidies for innovation are as 
important as the liberal market prin-
ciple itelf. The conspicuously high ra-
tio of direct project subsidy means 
that a considerable part of the means 
of development are not distributed 
according to the ’watering can’ prin-
ciple, but according to the nature of 
the project to be developed.  
(12) Since the research and development 
policy of the state may only cover a 
smaller ratio of the risks meant by 
innovation, the major ratio should be 
covered by the companies. It is con-
sidered in the EU that the policy of 
technological development should cre-
ate the most  favourable conditions 
for technological and economic devel-
opment, improve the scientific and 
technological information supply to 
the actors of the economy, promote 
the improvement of their risk-taking 
capacity and show the future trend 
of technical development and the 
market opportunities as precisely as 
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possible. This is completed by the dif-
fusion-oriented stimulation of techno-
logical development also using the 
tools of project orientation. The R 
and D framework programmes of the 
EU have played an extremely impor-
tant role in it. 
(13) According to the economic political 
analyses the conditions, climate and 
environment determined by the eco-
nomic policy for the innovation activ-
ity will strengthen the position of the 
EU countries in terms of technological 
development and world market com-
petitiveness. A stimulus to the effi-
ciency of the activity to be conducted 
for technological development is ex-
pected from the fiscal and competi-
tion policy regulating it. 
(14) The long-term growth rate to be ex-
pected in the EU is not much higher, 
therefore 
a) the importance of increasing rela-
tive profitability will grow (both in 
production and marketing), 
b) the advantages from specialization 
can be increasingly utilized,  
c) the flexibility of offer will be in-
creased, and 
d) the innovation activity will be 
strengthened. 
(15) Over the past 20 years, the techno-
logical development of several sectors 
of the European Union has lagged 
behind the US and Japan in global 
competition. The reason has not pri-
marily been the lack of Europe’s in-
novative capacity, since there are 
numerous inventions in Western 
Europe (especially in the machine, 
automobile and chemical industries), 
but rather the relatively more limited 
R and D investments, the lower ratio 
of those employed in the R and D 
sector, the scattered nature of in-
vestments, the different regulators 
and the lack of synergy.  During the 
first half of the nineties, the low 
growth rate and the integration of 
the Eastern part of Europe represent 
the factors that have caused the EU’s 
disadvantages, the dependence of the 
region as against major competitors. 
(16) The canvas in the EU, naturally, 
shows a mixed picture. The good 
performance of the countries that can 
be considered successful in the com-
petition (Great Britain, Finland, Ire-
land, Sweden and the Netherlands) 
can be improved by the efficiency of 
capital adequacy, the human re-
sources and the state policies as well 
as corporate initiative, while any of 
these factors being absent deteriorates 
the chances of the other member 
countries to catch up with the re-
quired standards.   
(17) The EU has identified two objectives, 
namely, the improvement of its inter-
national competitiveness and the ter-
mination of the technological gap 
among the member countries. 
(18) The main tools of the European R 
and D policy, the so-called Frame-
work Programmes which finance spe-
cific long-term research activities 
based on the community’s coopera-
tion, as a maximum, up to 50 per 
cent of their value. The previous five 
such programmes and the current 
6th Framework Programme have 
yielded numerous successful projects 
and results although they can also be 
problematic and are often highly 
criticised. The deficiencies of the 
European research and development 
activity have been recognised: there is 
a need to improve the capacity of 
Western Europe to produce new 
technologies and rapidly apply the 
new technologies emerged. Therefore, 
future oriented technological devel-
opment requires an ever higher de-
gree of cooperation between the de-
velopers of the new technologies and 
their users.  
(19) As far as the role and potential of R 
and D is concerned, over the past 
decade, the EU has also had to face 
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further major changes. Amid increas-
ing globalisation (accompanied by 
continuous market liberalization) the 
reduced technological and political 
sovereignty and the gradual loss of 
national control have become ever 
more obvious. The EU countries have 
made efforts to counterbalance this 
competition by trying to support the 
microeconomy, the companies instead 
of the macroeconomy (the main ele-
ments of which have already been 
raised to a supranational level due to 
the Economic Monetary Union). The 
establishment of transnational corpo-
rations in Europe should also urge 
the governments and the EU to sup-
port the innovation capacity of the 
local small and medium enterprises 
that are their suppliers. This might 
become a new aspect of technological 
policies (already indicated in the 5th 
Framework Programme).  
(20) With the enlargement of the EU, the 
community’s R and D potential has 
increased significantly, however, but 
not in terms of new investments but 
the scientific capacities and human 
capital of the EU-10 employed in re-
search and development. 
(21) Within the new EU-10, it is impera-
tive to strengthen R and D, increase 
R and D investments and also im-
prove efficient utilization. R and D 
results should be converted into com-
petitive products, and this requires 
the establishment of an organic inno-
vation process. 
(22) In education, vocational training and 
further training the disadvantage of 
the new EU member states is not as 
high as in terms of per capita GDP 
production. In certain fields they even 
enjoy an advantageous position as 
compared to several old member 
states. The quantitative and qualitative 
increase of human capital is the ma-
jor condition to achieve an advanta-
geous economic position to be han-
dled as a top priority by economic 
policy and financing. Education and 
the training of human capital are key 
factors for the EU-10, among them 
Hungary, to make progress. With the 
improvement of the quality of the la-
bour-force potential they also estab-
lish long-term growth. On the EU av-
erage, raising the duration of educa-
tion by one more year equals a raise 
in productivity by over six per cent. 
There are, however, ratios higher 
than this.  
(23) According to international surveys 
and the opinion of the European 
Commission, the current R and D 
policy of the Union is insufficient and 
requires reforms. In this reform, it is 
worth and necessary for the new 
EU-10 to develop their own concept 
and strategy.  
(24) The establishment of the European 
Research Region is still in its initial 
phase. First of all, the tendering sys-
tems should be updated and financ-
ing made more transparent, faster 
and more simple. In the European 
Research Region the work of the 
Corporate General Directorates re-
sponsible for research, education and 
innovation should acquire a more or-
ganic content within their institutional 
operation.  
(25) Productivity in the EU is lagging be-
hind the US significantly. This disad-
vantage could be reduced by the 
faster diffusion of information and 
communication technologies and by 
increasing their innovative impact. 
The same applies to the new EU-10. 
Although the growth rate of the in-
vestments in the new EU-10 is stead-
ily higher than in the former EU-15, 
their structure should continuously be 
improved, focusing on value-adding 
activities. 
(26) It should be taken into consideration 
that in the developed EU countries, a 
high ratio of GDP is generated by 
the highly productive non-material 
services, primarily within the R and 
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D activities and innovation. The eco-
nomic political incentives and corpo-
rate strategies of the new EU-10 
should be focused on this. 
(27) It is necessary although not really 
sufficient to increase R and D in-
vestments and ensure R and D hu-
man resources. It is indispensable to 
improve the utilization of R and D 
investments and rapidly introduce the 
results of R and D (also) in the new 
EU-10. The EU is at a disadvantage 
primarily because the innovations are 
introduced at a rather low pace. The 
improvement of the investment cli-
mate, the predictability and the con-
sistency of economic policy are im-
perative for the EU-10, among them 
Hungary, to eliminate their disadvan-
tages.  
(28) Finally, the social effects and accep-
tance of the new technologies should 
be duly emphasized. One of the two 
major issues arising here is that in 
most areas technological development 
has a manpower-replacing effect. This 
means that the efficiency and com-
petitiveness of the production sector 
can only be achieved for a huge so-
cial price to be paid by the loss of 
jobs and rising unemployment. This is 
obviously against the other major is-
sue, the EU’s objective of job-creating 
integration. The other side of the coin 
is the above mentioned social percep-
tion not to be ignored due to the 
strengthening environment and con-
sumer protection.  
(29) The governments of the EU member 
states and the European Commission 
should take into consideration the 
new criteria if they really wish to 
conduct a future oriented R and D 
policy. The changes support the EU’s 
rising awareness that R and D is not 
merely a technocrat issue but an 
area that requires a complex ap-
proach. The improvement of competi-
tiveness not only requires adequate 
economic conditions but also the so-
cial acceptance of innovation, an en-
vironment that is open to novelties 
and a value oriented society. 
(30) The economic role of the state in im-
proving R and D, innovation and 
competitiveness is not reduced but 
transformed in the EU countries. 
Those countries can make progress 
that recognize the importance of hu-
man capital and stimulate, i.e. ration-
ally finance and assist the common 
process of education, vocational train-
ing, R and D, and innovation. 
(31) The national policy of education and 
science and the strategic role of the 
states based on national resources 
and financing play a key role in 
what position they can achieve in the 
world economy of the 21st century. 
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